Objectives: To examine leisure activity engagement and positive affect as potential mediators for the relationships between positive views on aging (PVA) and two health outcomes: subjective health and physical limitations. Method: Data from 5,194 participants from the German Ageing Survey (aged 40-91 years) were used to examine relationships between PVA to subjective health (assessed by self-rated health and perceived health change from past) and physical limitations (assessed via self-reported limitations on 10 activities). Leisure activity engagement and positive affect were examined as potential mediators in latent variable path analyses. Age moderation among these relationships was also examined. Results: Leisure activity engagement and positive affect separately and jointly served to partially mediate the relationships between PVA and the health outcomes. When entered as joint mediators, positive affect no longer significantly predicted physical limitations, indicating a shared variance with leisure activity engagement. Age moderated the relationship between PVA and physical limitations; the relationship was stronger among older adults than among middle-aged adults. Discussion: Leisure activity engagement and positive affect were shown to help explain the relationship between PVA and health, but differently for different health constructs and also among middle-aged and older adults. Findings provide further insight into ways in which PVA influence health.
As the older adult population increases, the diversity among older adults has become more apparent, and researchers have begun to examine potential influences associated with these differences in aging experiences. Physical health tends to decline normatively with age, with many older adults reporting more chronic health conditions as compared with young adults (e.g., Marengoni et al., 2011; Ward & Schiller, 2013) . However, the extent to which physical declines occur has been shown to vary among older individuals. It is important to examine what types of beliefs and behaviors can potentially delay the onset of health declines among this population to help older adults maintain autonomy as well as a high quality of life. Research has consistently linked perceptions of aging to health outcomes (e.g., Levy, Slade, & Kasl, 2002; Levy, Pilver, Chung, & Slade, 2014; Sargent-Cox, Anstey, & Luszcz, 2012) . One purpose of the current study is to examine potential mediators of the relationship between perceptions of aging and health outcomes (i.e., subjective health and physical limitations).
Beliefs about aging have been shown to influence various health outcomes among older adults, including physical functioning (Levy et al., 2014; Levy, Slade, & Kasl, 2002; Moser, Spagnoli, & Santos-Eggimann, 2011; Sargent-Cox et al., 2012; Wurm & Benyamini, 2014; Wurm, Warner, Ziegelmann, Wolff, & Schüz, 2013) and subjective health (Kim, 2009; Westerhof et al., 2014; Wurm & Benyamini, 2014; Wurm, Tesch-Römer, & Tomasik, 2008; Wurm et al., 2013) . Studies consistently show that more positive views on aging (PVA) relate to better outcomes. For instance, Sargent-Cox, Anstey, and Luszcz (2012) found a positive relationship between views on aging and physical functioning as measured by gait speed and performance on chair stand and balance tests. Specifically, older adults with more PVA had better physical functioning over 16 years, whereas those who had more negative views on aging experienced steeper declines in functioning. Furthermore, these associations remained significant while controlling for age, gender, self-rated health, well-being, marital status, and residence. In addition to this study, Levy, Pilver, Chung, and Slade (2014) conducted an experimental intervention study where participants were randomly assigned to either an intervention group receiving implicit exposure to positive age stereotypes, explicit positive age stereotypes, combined implicit and explicit positive age stereotypes, or a control group. Those individuals in the implicit intervention group demonstrated more PVA and improved physical functioning compared with individuals in the other groups. Findings from these studies reveal a strong predictive link between views on aging and physical functioning.
Similar results have been shown for relationships between PVA and subjective health as well. For example, Wurm, Tesch-Römer, and Tomasik (2008) assessed the longitudinal relationship between PVA and self-rated health among adults aged 40-85 years at baseline and found that PVA at baseline predicted better self-rated health 6 years later. Additionally, Kim (2009) found that more positive expectations regarding aging were associated with better subjective health as assessed by the Medical Outcomes Study 12-item Short Form Physical Component Summary (PCS-12; Ware, Kosinski, & Keller, 1996) among Korean older adults.
Although studies have revealed a direct predictive link between beliefs about aging and physical health, few studies have examined mediators that may account for the relationship. One potential mediator of the relationship between perceptions of aging and health is perceived control which has yielded inconsistent findings in the literature. For example, Levy, Slade, and Kasl (2002) found that perceived control partially mediated the relationship between baseline self-perceptions of aging and functional health over time among older Americans. However, Wurm, TeschRömer, and Tomasik (2007) found that control beliefs did not mediate the relationship between personal views of aging and number of self-reported physical illnesses.
Engaging in health-promoting behaviors has also been examined as a potential mediator of the relationship between views of aging and health. Kim (2009) examined whether health-promoting behavior, assessed by mean frequency in engagement in various behaviors including physical activity, nutrition, and stress management, mediated the relationship between expectations regarding aging and subjective health. Results showed that health-promoting behavior partially mediated this relationship, reducing the standardized coefficient between expectations regarding aging and subjective health from .47 to .33.
In general, there is a need to examine more factors that account for the relationship between personal beliefs regarding aging and health outcomes. These factors can then potentially be targeted in intervention studies designed to improve health outcomes in older adults. The current study examined the impact of both behavioral and belief variables separately and as joint mediators for relationships between views on aging and health outcomes. One potential mediator we assessed was leisure activity engagement. The reason for examining this variable is twofold: (a) engagement in leisure activities has shown to predict subjective health (Everard, Lach, Fisher, & Baum, 2000) and functional status over time (Menec, 2003) in older adults and (b) some leisure activities consist of healthpromoting behavior engagement that has been shown to partially mediate the relationship between views on aging and subjective health (Kim, 2009 ). Additionally, leisure activity engagement could be considered a component of the behavioral pathway within Levy's (2009) stereotype embodiment theory that discusses ways in which aging beliefs affect health and physical functioning. The other potential mediating variable that was included in this study is positive affect. Positive affect has been shown to relate to better health and decreased risk of illness (for a review, see Pressman & Cohen, 2005) . Although no studies to date have examined the relationship between personal aging beliefs and positive affect, it was expected that these two constructs would be related for two reasons. First, both aging beliefs and positive affect have been used to assess subjective well-being. For example, the Attitude Toward Own Aging subscale, a frequently used assessment of aging perceptions, was produced from factor analyses of a subjective well-being measure among older adults (Lawton, 1975) . Additionally, positive affect comprises an important aspect of the emotional evaluation component of subjective well-being (e.g., Diener, 1984) . Second, positive affect could be a component within the psychological pathway through which age stereotypes and aging beliefs are theorized to influence health and physical functioning, according to the stereotype embodiment theory (Levy, 2009) . Previous research has examined the role of another psychological affect variable, optimism, in relation to views on aging and both of these health outcomes (Wurm & Benyamini, 2014) .
Few studies have examined the relationship between PVA and health outcomes in samples beyond older adults (see Levy, Zonderman, Slade, & Ferrucci, 2009; Wurm et al., 2008) . However, views on aging are relevant to individuals across all ages. For example, Levy, Zonderman, Slade, and Ferrucci (2009) found that negative age stereotypes in a sample of individuals aged between 18 and 49 years at baseline predicted the incidence of cardiovascular events over the course of 38 years. Thus, research has demonstrated that views on aging in young and middle age can affect health over time. The current study will examine whether views on aging affect subjective health and physical limitations at the time of assessment in middle age as well as later adulthood.
There were several goals of the current study. The first goal was to examine the cross-sectional relationship between PVA and two different health outcomes-namely, subjective health and physical limitations. Using the same sample of participants as the current study (drawn from the German Ageing Study), Wurm and colleagues (2008) previously reported that PVA are positively associated with subjective health longitudinally, even in the event of a serious health event. The second goal of the study was to examine potential mediators of the relationship between PVA and health. To that end, leisure activity engagement and positive affect were examined as mediators. The final goal was to examine whether age moderated the relationship between PVA and health outcomes.
Method

Participants
Data used in the current study are from the German Ageing Survey (DEAS; Engstler & Motel-Klingebiel, 2010 ), a longitudinal cohort-based survey of German communitydwelling adults aged 40-85 at baseline. Data for the DEAS were collected in 1996, 2002, 2008, and 2011 . The current study used data from the 2002 sample that consisted of 5,194 adults. This sample was used for two main reasons: (a) the PVA scale differed among the waves, so longitudinal analyses were not conducted and (b) this sample was the most representative of both German and non-German older adults of the four sample waves. Participant ages ranged from 40 to 91 years (M age = 60.99, SD = 12.12), and 51.3% of the sample were men.
Measures
Positive views on aging
The PVA (Steverink, Westerhof, Bode, & Dittmann-Kohli, 2001 ) scale was used to assess the extent to which respondents positively view their personal aging process. The scale contains 13 items that all begin with the stem, "Ageing means to me …," and responses range from 1 (Strongly agree) to 4 (Strongly disagree). Example items include, "Ageing means to me that my capabilities are increasing" and "Ageing means to me that I can put my creativity to better use". Positively worded items were reverse coded so that higher numbers related to more PVA. A latent variable PVA construct was created from the scale items. Parcels can be created by summing or averaging individual items and then the parcels can be used as indicators of latent constructs (in lieu of individual items). There are several advantages to using parcels that include, but are not limited to, higher reliability of individual items (e.g., Kishton & Widaman, 1994) , higher communality (e.g., Little, Cunningham, Shahar, & Widaman, 2002) , fewer parameters to estimate (and thus greater parsimony), and a better likelihood of attaining a model solution. Further, our goal was to examine the relations among constructs and not specifically the relations among individual items (Little et al., 2002) . Thus, parcels were used in the current study as indicators of the latent constructs. For the PVA scale, four parcels were created by averaging three or four randomly selected items from the PVA scale. These four parcels were used as indicators on a latent PVA construct.
Leisure activity engagement
Frequency of engagement in 14 leisure activities was assessed via overall frequency and hours per day. Only overall frequency was used for the current study. Response options ranged from 1 (Daily) to 6 (Never). The list of leisure activities is presented in Table 1 ; activities included physical, cognitive, and social activities. Overall frequency of engagement in common leisure activities is often used to measure leisure activity engagement (Kuykendall, Tay, & Ng, 2015; Newman, Tay, & Diener, 2013) . Additionally, some items in the present list have previously been used in the current sample to assess engagement in certain types of leisure activities, including physical activity and social engagement (Huxhold, Miche, & Schüz, 2013; Spuling, Wurm, Tesch-Romer, & Huxhold, 2015; Wurm et al., 2010) . Including all 14 activities from the list provides a more comprehensive assessment of frequency of engagement in various types of leisure activities. Items were recoded so that higher values indicated more frequent activity engagement. To create a latent leisure activity variable, four parcels were created by averaging four or five randomly selected leisure activity frequency items per parcel to be indicators on latent leisure activity construct.
Positive affect
Positive affect was assessed via the 10 positive affect items on the Positive Affect Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988) . Respondents are asked to indicate the extent to which they have felt each adjective (e.g., "Enthusiastic" or "Strong") over the past few months. Response options range from 1 (Very slightly or not at all) to 5 (Extremely). Three parcels were created by averaging three randomly selected items (for two of the parcels) and four randomly selected items (for one parcel). These parcels were then included as indicators on the positive affect construct.
Subjective health
A subjective health construct was created using two health perception items. The first item was, "How would you rate your present state of health?," with response options ranging from 1 (Very good) to 5 (Very bad). This item has been used previously to examine subjective health within the DEAS (e.g., Schollgen, Huxhold, & Tesch-Romer, 2010) The second item was, "How has your state of health changed over the past ten years?," with response options ranging from 1 (Has improved greatly) to 5 (Has gotten much worse). Items were recoded so that higher values indicated better health rating and greater improvement, respectively. These two variables were used as indicators for the subjective health construct because they were highly correlated (r = .57) and both loaded significantly on the construct.
Physical limitations
Physical limitations were assessed through respondents' evaluations of limitations on 10 daily activity items from the Short Form 36 Health Survey (SF-36; Ware, 1993) . Response options ranged from 1 (Limited a lot) to 3 (Not limited at all). Items were recoded so that higher values indicated higher degrees of limitations. Three parcels were created by averaging three or four randomly selected items. Each parcel served as an indicator variable on the latent physical limitations construct.
Modeling Procedure
Analyses were conducted with Amos version 19.0 (Arbuckle, 2010) . Full information maximum likelihood estimation was used to deal with missing data. Structural equation modeling was used to examine whether leisure activity engagement and positive affect mediated the relationship between views of aging and health variables. The physical health constructs that served as outcomes included subjective health and physical limitations; parallel models were run for each. The fit of each model was assessed using several fit indices, including chi-square (χ 2 ), the relative/ normed chi-square (χ 2 /df), and the root mean square error of approximation (RMSEA), for which values closer to 0 indicate a better fit. Bentler's comparative fit index (CFI), for which values closer to 1.0 indicate better model fit, was also assessed (Hu & Bentler, 1999) .
Results
The means and standard deviations of each variable for each age group are presented in Table 1 . Correlations among age and the mean values of each construct are presented in Table 2 . As shown in Table 2 , age is significantly negatively related to each variable, except physical limitations, for which a positive correlation exists. Additionally, all variables of interest are significantly associated with each other in the expected directions.
Path Analyses
In order to make unambiguous comparisons across groups, it is important to first examine whether the constructs of interest are measuring the same underlying factors across the groups (e.g., Horn & McArdle, 1992) . To that end, configural and metric invariance were examined in a fivefactor model comprising the five relevant latent constructs (PVA, physical limitations, subjective health, leisure activity engagement, and positive affect). In the configural invariance model, the factor structure is constrained to be the same across the two age groups, and in the metric invariance model, the magnitude of the loadings from the latent variables to the indicators are constrained to be the same across the two age groups. The configural model fit the data well (χ 2 = 1189.44, df = 188, CFI = .971, RMSEA = .032) providing evidence of configural invariance. Although the change in χ 2 per change in df was significant in the metric invariance model compared with the configural invariance model, χ 2 is sensitive to sample size and overall fit of the metric invariance model was good (χ 2 = 1345.70, df = 198, CFI= .967, RMSEA = .033). In addition, the change in CFI was minimal (−.004), less than the .01 threshold suggested by Cheung and Rensvold (2002) , thereby providing evidence of metric invariance.
The two health outcome constructs were examined in separate models, with each construct separately serving as the dependent variable. Table 3 presents the standardized path coefficients between PVA and the health outcome for each model for the full sample, the middle-aged sample, and the older adult sample. Ninety-nine percent confidence intervals are also presented to allow comparisons between the age groups; if the confidence intervals of the coefficient for each age group overlap, then the difference between the coefficients are not significant at the p < .01 level.
Inspection of Table 3 shows that PVA significantly predicted both subjective health and physical limitations in both the middle-aged and the older adult group. However, inspection of the 99% confidence intervals indicate that age moderated the relationship between PVA and physical limitations such that the magnitude of the relationship was significantly greater in the older group (−.45) as compared with the middle-aged group (−.20). This significant difference in the relationship was maintained when positive affect was included as mediator. However, when leisure activity engagement was included as a mediator in the model, age no longer moderated the relationship between PVA and physical limitations.
Positive Affect As a Mediator
When positive affect was included in the model as a mediator, the relationship between PVA and subjective health decreased, but the standardized coefficients were still significantly greater than 0. In the middle-aged sample, the /df = 6.13, CFI = .982, RMSEA = .046. In the older adult sample, the standardized coefficient was reduced from .52 to .44 (p < .01). This mediation model also fit well (χ 2 = 204.58, df = 24, χ 2 /df = 8.52, CFI = .981, RMSEA = .052). Age moderated the relationship between PVA and subjective health such that the magnitude of the relationship was significantly greater in the older group than in the middle-aged group with positive affect as a mediator (see Table 3 ). Positive affect also partially mediated the relationship between PVA and physical limitations. When positive affect was included as a mediator in the model, the relationships between PVA and physical limitations were reduced from −.20 to −.15 (p < .01) in the middle-aged sample (model fit: χ 2 = 152.98, df = 32, χ 2 /df = 4.78, CFI = .990, RMSEA = .040), and from −.45 to −.38 (p < .01) in the older adult sample (model fit: χ 2 = 205.14, df = 32, χ 2 /df = 6.41, CFI = .989, RMSEA = .044).
Leisure Activity Engagement As a Mediator
Leisure activity engagement partially mediated the relationship between PVA and the health outcomes in both age groups. The relationship between PVA and subjective health was reduced to .27 (from . 
Leisure Activity Engagement and Positive Affect as Joint Mediators
Subsequent models were run to examine the joint effect of both mediators on the relationship between PVA and each health outcome. The relationship between PVA and subjective health was further reduced to .14 (from .34) in the middle-aged group when both mediators were included in the model. This model fit well: χ 2 = 364.00, df = 60, χ 2 /df = 6.07, CFI = .961, RMSEA = .046. The relationship between PVA and subjective health was reduced to .28 (from .52) in the older adult group (see Figure 1 ; χ 2 = 388.60, df = 60, χ 2 /df = 6.48, CFI = .97, RMSEA = .044). In addition, the relationship between PVA and physical limitations was reduced from −.20 to −.12 in the middle-aged group in the PVA/physical limitations model (see Figure 2; χ 2 = 390.50, df = 72, χ 2 /df = 5.42, CFI = .975, RMSEA = .043). In the older adult group, the moderately strong relationship between PVA and physical limitations (−.45) was almost entirely mediated by positive affect and leisure activity engagement (χ 2 = 462.12, df = 72, χ 2 /df = 6.42, CFI = .978, RMSEA = .044). The standardized coefficient was reduced to −.10 (ns).
Discussion
PVA were significantly related to both subjective health and physical limitations in the current sample. Specifically, more PVA were associated with better reported health, as well as a lower degree of self-reported physical limitations, in both the middle-aged and older adult samples. These findings are consistent with previous research, indicating a link between more positive perceptions of aging and better health and physical functioning (Kim, 2009; Levy et al., 2014; SargentCox et al., 2012; Wurm et al., 2008) . The current findings also extend previous research by showing that this relationship exists among a larger age range of adults. Although much of the previous research has focused on adults aged 60 and older, the current study comprised individuals aged between 40 and 91 years and showed that relationships between perceptions of aging and physical health and functioning extend to middle-aged adults as well. Additionally, inspection of these relationships among middle-aged and older adults indicates some evidence of age moderation. In particular, the relationship between PVA and physical limitations was significantly stronger for the older adult sample as compared with the middle-aged sample. However, once leisure activity engagement was included as a mediator (either alone or with positive affect), the path coefficients between PVA and physical limitations were no longer significantly different between the age groups. Findings indicated that positive affect partially mediated the relationships between PVA and the health outcomes among both middle-aged and older adults. However, the strength of positive affect as a mediator differed among the age groups. Specifically, positive affect was a stronger mediator for the relationship between PVA and subjective health among the middle-aged sample as compared with the older adults. This difference was further highlighted by the differences in the relationship between positive affect and subjective health among middle-aged and older adults in the joint mediation model.
Although positive affect was expected to relate to PVA, this is the first study to test the relationship between the two constructs as well as the different ways in which each relates to physical health constructs among middle-aged and older adults. The present study showed that although positive affect and PVA are moderately correlated (.68), the two constructs have differential relations to the physical health constructs among adults of different ages.
Findings from the current study also showed that frequency of overall leisure activity engagement partially mediated the relationship between PVA and subjective health as well as the relationship between PVA and physical limitations. These findings indicate that middle-aged and older adults with more positive perceptions of aging engage in a higher frequency of leisure activities and that more engagement partly accounts for the relationship between one's view of aging and physical health. These findings are consistent with previous research, indicating a link between more leisure activity engagement and better physical health (Everard et al., 2000; Jopp & Hertzog, 2010; Menec, 2003) . For instance, Everard and colleagues (2000) found that engagement in instrumental (e.g., shopping and doing housework), social (attending church and entertaining), and "high-demand" leisure activities (e.g., gardening and walking) was associated with better subjective health among older adults. However, engagement in "low-demand" activities, such as reading and watching television, was not associated with physical health. Jopp and Hertzog (2010) found similar results for individuals across the adult life span, with significant negative correlations shown between health restrictions and engagement in physical, social, religious, and developmental (e.g., attend public lecture or course at university) leisure activities in a sample of adults aged 18-82 years. The leisure activity engagement construct in the current study consisted of activities that could be considered either high demand/ productive or social in nature that could explain the moderate associations between the leisure activity engagement construct and each health construct. More leisure activity engagement also could coincide with engagement in more health-conscious or preventive behaviors, which has been found to partially mediate the relationship between views of aging and subjective health (Kim, 2009 ). This could be especially true for adults who engage in physical activities such as playing sports or doing housework. Further research should be done to examine the co-occurrence of leisure activity engagement and health-promoting behaviors and whether this co-occurrence relates to physical health.
When leisure activity engagement and positive affect were included as joint mediators, the reductions in the magnitudes of the relationship between PVA and the health outcomes were greater than those observed by each mediator separately among both age groups. This finding indicates that these specific behavioral and affect variables are important in helping to explain the relationship between perceptions of aging and health outcomes among both middle-aged and older adults. Of note, when examined together, leisure activity engagement and positive affect almost entirely mediated the relationship between PVA and physical limitations in the older adult sample as evidenced by the nonsignificant standardized coefficient in the joint mediation model. The relationship remained significant in the middle-aged sample, but overlapping confidence intervals indicate that the magnitudes of the coefficients were not significantly different between the two groups.
The relationship between positive affect and the health outcomes also differed in the joint mediation models. Specifically, the coefficient from positive affect to subjective health was significant among the middle-aged sample only in the PVA/subjective health model. However, in the PVA/ physical limitations model, the coefficient from positive affect to physical limitations was nonsignificant for each age group. Thus, only leisure activity engagement was significantly associated with physical limitations in the joint mediation model for both age groups. This suggests that leisure activity engagement and positive affect share variance in common and when that shared variance is accounted for, positive affect no longer significantly predicts perceptions of physical limitations. These findings are consistent with previous research. For example, Ostir, Markides, Black, and Goodwin (2000) found positive affect to predict objective physical functioning among older adults, but Revenson and Felton (1989) failed to find a significant association between positive affect and self-reported physical limitations. This suggests that perceptions of physical limitations are not strongly influenced by positive affect even though objective functioning may be.
Limitations
Path analyses are correlational in nature, so it is worth noting that we are not suggesting that PVA cause an increase in subjective health, for example. Rather, our results provide additional evidence for an association between PVA and health outcomes. An alternative explanation for our findings could be that individuals with better health and physical functioning engage in more leisure activities and feel better about themselves (i.e., have higher levels of positive affect), which lead to more PVA. However, previous longitudinal research examining links between views on aging and health has shown a stronger relationship for the former predicting the latter rather than vice versa (e.g., Sargent-Cox et al., 2012 , Westerhof et al., 2014 ). An additional limitation was that our sample comprised community-dwelling individuals from Germany. The results will likely generalize to other cultures because previous work in different samples has demonstrated associations between PVA and health-promoting behaviors (e.g., Kim, 2009 ) and leisure activity and health outcomes (e.g., Everard et al., 2000; Menec, 2003) . We also expect that the relationship between PVA and positive affect will generalize, but since this is the first study to examine these associations, future work should seek to replicate these findings in diverse samples.
Conclusion
The present study contributes to the literature on perceptions of aging and physical health in four important ways. First, it provides additional evidence substantiating the relationship between views on aging and physical health. Second, the present study examines the separate and joint influence of two variables that had not previously been examined as mediators of the relationship between views on aging and physical health. Partial mediation shown by each mediator both separately and together provides potential explanations for why perceptions of aging influence physical health and provide potential targets for interventions to improve ratings of health. Third, the present study shows the ways in which age moderates these relationships. Fourth, this study shows that leisure activity engagement and positive affect have differential relations with physical health, depending on how it is assessed. Overall, the present study provides new insight into some of the ways that personal aging views relate to perceptions of general physical health and functioning.
Funding
No funding was provided for the current study.
